Abstract: Previous studies on whether dividend policies affect stock prices have offered contradictory results. This study investigates whether dividendpaying stock prices outperform non-dividend-paying stocks and whether there is a strong relationship between dividends and stock prices. It also examines the financial health of dividend-paying firms vs. non-dividend-paying firms. The empirical results show that there is a strong relationship between share prices and dividends. The Altman financial stress test shows that the average Zscores of non-dividend-paying stocks are higher and are more volatile than dividend-paying companies. The Z-score test strongly rejects the hypothesis that dividend-and non-dividend-paying firms are equally exposed to financial risks. Contrary to some beliefs, the results of this study show that dividends are an important factor in determining stock prices and dividend-paying stock prices are less volatile than non-dividend-paying stocks.
Introduction
The question of whether dividend-paying stock prices outperform non-dividend-paying stocks and whether there is a strong relationship between dividend and share value has been of interest to many investors and studies. It is also important to see whether dividend-paying firms' stock prices are less volatile and if they are financially stronger than non-dividend-paying firms. One argument that a relationship between dividend and share value exists is that a dividend represents an assured income relative to an unsure capital gain. Since dividend incomes are less risky than capital gains, setting a high and consistent dividend payout ratio enhances share value. Moreover, a high and stable dividend payout policy requires discipline in financing activities, and this would make management more cautious in managing the retained earnings. During market declines, stocks with solid dividend prospects do not go down as much as other stocks, because such stocks often have support at a certain dividend yield, giving investors built-in protection on the stock price. Some argue that investing in non-dividend-paying stocks should be an exception, not the rule, because dividend-paying stocks outperform nondividend-paying stocks, and they historically have fluctuated less than non-dividendpaying stocks.
Previous studies have shown conflicting results regarding whether dividend payout really affects stock prices. Some studies support Miller and Modigliani's (1961) classic dividend irrelevance theory (e.g. Black and Scholes, 1974; Miller and Scholes, 1978; Jose and Stevens, 1989) , while others do not (e.g. Long, 1978; Sterk and Vandenberg, 1990) . Graham and Dodd (1934) argue that the primary purpose of a business corporation is to pay dividends to its owners. Lintner (1962) 's bird-in-the-hand theory shows that a firm's value is maximised by setting a high dividend payout ratio. When dividends are increased or initiated, prices tend to go up, and when dividends are cut or omitted, prices fall. Survey research by Baker et al. (1985) shows that corporate managers believe that dividend policy affects a firm's value. Baker and Powell (1999) , in a survey of corporate managers, find that most managers believe that dividend policy affects firm value. Khaled et al. (2011) , using firms listed in the London Stock Exchange, find a positive relation between dividend yield and stock prices, and thus changes in dividend policy are relevant in determining share values. On the contrary, Cornell (2013) concluded that the sources of large movements in overall stock prices have remained as much a mystery today as when Cutler et al. published their paper in 1989 . He has shown that it is difficult to tie major stock price movements to investors' expectations regarding future cash flows and or anything else.
The question of whether dividend-paying firms are financially stronger than nondividend-paying firms is of interest to many investors. It can be argued that firms under financial distress may reduce and/or totally eliminate dividend payments and that in turn such action might adversely affect stock prices. Having advance knowledge of the weakening of the financial health of a firm that might lead to a bankruptcy could better prepare investors to protect their own investments. Beaver (1966) and Altman (1968) developed the 'Z-score' model to predict the financial failures of companies. The Z-score measures how closely a firm resembles other firms that have filed for bankruptcy. Numerous studies have shown evidence of the effectiveness of Altman's Z-score in predicting corporate financial distress (e.g. Wang and Campbell, 2010; Lugovskaya, 2010; Gerantonis et al., 2009 ). In addition, Begley et al. (1996) indicate that the Altman Z-score model provides more accurate prediction for US companies in certain periods than others. Likewise, Grice and Ingram (2001) find that the Z-score performs well in predicting financial distress in manufacturing companies.
The main objectives of this study are to test the following:
1 Do dividend-paying stock prices outperform non-dividend-paying stock prices?
2 Is there a strong relationship between dividends, stock prices and financial health?
3 Are dividend-paying firms financially stronger than non-dividend-paying firms?
An affirmative result from these tests would support the belief that dividend-paying firms are more disciplined and cautious in managing their company finances, so they are better choices for risk-averse investors. The remainder of this paper includes the following sections. Section 2 includes discussion of data and methodology. Section 3 discusses empirical findings. Conclusions and implications of the study appear in Section 4.
Data and methodology
Data were obtained from Compustat. The sample includes all firms in the Standard & Poor's 500 index from 1990 to 2012. To prepare the data for empirical testing, all 500 firms in the index were first separated into two groups of dividend-and non-dividendpaying stocks. Then, firms with missing dividends and/or incomplete data were eliminated from both groups. The final dataset for this empirical study includes 374 dividend-paying and 63 non-dividend-paying firms. Furthermore, stock prices and the Z-score data for all dividend-and non-dividend-paying firms in the final sample were obtained. To evaluate the relationship between stock prices, dividends and financial health of dividend-paying vs. non-dividend-paying stocks, descriptive statistics and several alternative statistical tests such as the t-test, Satterthwaite-Welch t-test, ANOVA F-test, Welch F-test, Bartlett, etc., were employed. For estimation of the financial stress test data, Compustat applies the following Altman (1968) model:
where X 1 = working capital/total assets; X 2 = retained earnings/total assets; X 3 = earnings before interest and taxes/total assets; X 4 = market value of equity/total liabilities; X 5 = sales/total assets.
The followings are the variable definitions:
 PD: price of dividend-paying stocks;
 PND: price of non-dividend-paying stocks;
 DIV: dividend of dividend-paying stocks;
 ZD: Z-score of dividend-paying stocks;
 ZND: Z-score of non-dividend-paying stocks.
Empirical findings
The empirical section includes three parts. Part A covers the relationship between dividend-and non-dividend-paying stock prices using descriptive statistics and several tests of equality of means and variances, such as the t-test and the F-test. Part B tests the relationship between the financial strength variable (Z-score) and the stock prices of dividend-and non-dividend-paying stocks. Part C, using correlation and regression, shows the effects of dividend and financial stress variable on stock prices. To further investigate the relationship between price and volatility of the dividend and non-dividend-paying stocks, Panel A in Table 1 includes descriptive statistics showing the mean and standard deviation of dividend-paying (PD) and non-dividend-paying (PND) stock prices. Although the average price of the non-dividend-paying stocks is slightly higher than that of dividend-paying stocks, the standard variation shows that the dividend-paying stocks have lower risk (measured by standard deviation) than nondividend-paying firms. The standard deviation of the price of the dividend-paying stock is 13.34, whereas it is 24.53 for non-dividend-paying stocks. These preliminary results support that, on average, stock prices of dividend-paying firms are less volatile than non-dividend-paying prices. Thus, it can be argued that during market declines, stocks with solid dividend payouts might decline less than non-dividend-paying firms, because such stocks have support at a certain dividend yield that can give investors some protection on the stock price declines, along with the lower price volatility. Panels B and C include several test results examining whether there is sufficient statistical evidence to conclude that the average price and variance of dividend-and non-dividend-paying stocks differ. The t-test, along with other tests under Panel B, fails to reject the hypothesis that the average prices of dividend-and non-dividend-paying stocks differ at the 10% significance level. However, the F-test plus several other tests appearing under Panel C all reject the hypothesis that the volatility of variables PD and PND is equal at the 1% significance level. These results show that although the average price of dividend-paying stocks do not statistically differ from non-dividend-paying stocks, dividend-paying stocks are more volatile and thus are risky. 
Part A: testing for equality of means and variances of stock prices of dividend and non-dividend-paying firms

Part B: testing for the relationship between financial strength of the dividend vs. non-dividend-paying stocks
It is believed that firms with consistent dividend payment policies might be stronger financially than non-dividend-paying stocks. The Altman (1968) Z-score model is used to compare the financial strength of the dividend-paying vs. non-dividend-paying firms. Figure 2 depicts the average Z-score of non-dividend-paying stocks (ZND) and dividendpaying firms (ZD). It is visible from the graph that variable ZND is higher and remains above the variable ZD over time. This could indicate that the non-dividend-paying firms have higher and more volatile Z-scores than dividend-paying firms. To further investigate whether the average and variance of the Z-score of variables ZD and ZND statistically differ, Panels A-C of Table 3 includes the correlation between stock prices (PD) and dividends (DIV) and regression results. The regressions numbered 1-5 show the effects of the dividend (DIV) and financial stress variables (ZD) on dividend-paying stock prices, whereas regressions numbered 6 and 7 show the effect of financial stress variable (ZND) on the nondividend-paying stock prices. The correlation (0.93) that appears in Table 3 indicates that there is a strong relationship between dividend and stock prices. Furthermore, regressions 1 and 2 show that current (DIV) and the next period's anticipated (DIV +1 ) dividends both have a positive and significant effect on stock prices. A strong relationship is also confirmed when the lagged value of stock price (PD -1 ) is considered as the dependent variable (regression 3). Results of regression numbers 4 and 5 reveal that, besides dividends, the financial stress variable (ZD) also has a strong effect on the dividendpaying stock prices. The test results show both the current and the lagged value of variables ZD and DIV have a positive and strong influence on stock prices. All regression results support that dividend and financial health are two important factors that strongly influence the stock price of dividend-paying firms. Regressions 6 and 7 test the effect of the financial stress variable on stock prices of non-dividend-paying firms.
Part C: testing the relationship between stock price and dividends
The test results show that there is a positive but insignificant relationship between stock prices and the financial stress variable. The results and conclusion of this study might depend on the sample size, stocks considered and the period of study. Notes: The numbers in parenthesis are t-statistics and are significant at the 5% significance level. PD is the price of dividend-paying stocks and PND price of non-dividend-paying stocks. DIV denotes dividends, and ZD and ZND are the financial stress variables of dividend-and non-dividend-paying stocks.
Conclusion
This study examines the performance of dividend-and non-dividend-paying stock prices over time. It also investigates the relationship between financial strength and stock prices. The sample included all firms in the Standard & Poor's 500 Index with complete data during the 1990-2012 period. The descriptive statistics, mean-variance analysis and regression results confirm that, contrary to some beliefs, dividends are an important factor in determining stock price and dividend-paying stock prices are less volatile than non-dividend-paying stock prices. Tests of the equality of the means and variances of dividend-and non-dividend-paying stocks reveal that price volatilities, and thus the risk of investing in dividend-paying stock and non-dividend-paying stock, are dissimilar. Moreover, using the Z-score model defined by Altman (1968) showed that there are great differences between the average prices and price volatilities of the financial strength of dividend-paying vs. non-dividend-paying stocks. Tests of the equality of the means and variances of the financial strength of dividend-paying vs. non-dividend-paying stocks showed that the exposure of both groups to financial risks is dissimilar. Moreover, regression results showed that both dividend and financial stress variables are important variables and have a strong relationship with stock prices of dividend-paying firms. However, the results of this study do not support the presumption that non-dividendpaying stocks are under much higher financial stress than dividend-paying stocks.
